


Docket No. 



210213US0 



* 



r 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



IN RE APPLICATION OF: Hiromi OHTAKI, et al. GAU: SJS 

SERIAL NO: New Application EXAMINER: ^= 

FILED: Herewith 

FOR: BACTERIUM PRODUCING L-GLUTAMIC ACID AND METHOD FOR PRODUCING L-GLUTAMIC ACID 



REQUEST FOR PRIORITY 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 



SIR: 



□ Full benefit of the filing date of U.S. Application Serial Number, filed, is claimed pursuant to the provisions of 
35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number , filed , is claimed pursuant to the provisions of 
35 U.S.C. §1 19(e). 

P Applicants claim any right to priority fi-om any earlier filed applications to which they may be entitled pursuant to the 
provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

JAPAN 2000-204256 July 5, 2000 

Certified copies of the corresponding Convention Application(s) 
■ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number . 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acioiowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 
(B) Application Serial No.(s) 



□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 



Respectfully Submitted, 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 





Norman F. Obion 
Registration No. 24,6 1 8 



22850 



C. Irvin McClelland 
Registration Number 21,124 



Tel. (703)413-3000 
Fax. (703)413-2220 
{OSMMN 10/98) 



o 
I- 
a, 

Ovj 
.<X> 



a ^ Bl # /T _ 

PATENT OFFICE SS 
JAPANESE GOVERNMENT 



u 

1-3 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

m SI ^ e 

Date of Application: 2000^^ 50 

fU g| # 

Application Number: 2000-204256 
dtS A 

AppUcant (s): 15^ ® ^^^^^± 



2001^ 3H16H 



Commissioner. J V I 

Patent Office U% ' | T^f 




m3iEII# miiE# 2001-3020747 



#2000—204256 
P-7468 

mmmm^m] cu? 13/06 

C12N 15/00 

[-amxiiMm] n^jwmmmi^mmmn^^ 1-1 mo^mm^^m 

000000066 
100089244 



1 



miiEift 2001-3020747 



#2000—204256 

100090516 
100100549 

03-3669-6571 

[^M^IdS^] 012092 

21,000R 

[#1(4^^] 1 



2 



miiE# 2001-3020747 



#2000—204256 



a 

[|i^:^5] 1 —4 (DV^-rtl^^— ^^CtH^^nU :^MIigffi5:^^fC 

^ ym-^mw.^^^t.^s^nt.-t^h-^'jv^ ^ ym<Dm'Mm. 

[ft^^6] TfH (A) Xlt (B) lC5^t-^e®$:=i- K-r^DNAo 

(A) iB^iJ#-^3 0 JCfH^OOr ^ 7M^fJ§:^t--5MeMo 

(B) iB^tj#-^3 ofcta^cDT^ 7^sa^^^^-fev^T, i^u<i*i5cf@<^r^7^ 

[lt^:^7] TIB (a) X\t (b) C^t-DNA-efe^lt^:^6ta«(Z)D 

N A„ 

(a) mm^^2 9izmm<7^^&mm(Do^. /i>^<ht)^s#-^4 8 4~i 9 

(b) M^m^2Qizmm(Dmmm^^i<^o-^. h%m«##4 s 4~i 9 
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#2000—204256 

[0^:^81 TfH (A) Xlt (B) JC^-tMSM^rn- Fi-^DNA„ 
(A) 2 fcta^cor ^ y^SE^'J^r^t-^SQMc 

- (B) m^m^s 2izmm(Dr ^ jmmmiziB^^x. imv<\tmm(Dr^ 

[^^:^9] TIE (a) Xit (b) IC^t^D N AT' fe^lt^:^ 8 fB^CD D 

N A. 

( a ) iH^rj#-^ 3 1 icmmo:>m.mmm<D o m.&^^ 82-2514 ^^e^j&s 

J^SSB^fJ?:#t?DNA„ 

( b ) m^n^^ 3 1 izmm(Dm.&mm(D o 32-25 14 7^)^p>;&§ 

[0 0 0 1] 

ffM^ L - ^ ^ ym^mmj^t:f^n ^ m^^r^^mmiz j: ^ l - 

[0 0 0 2] 

[^^5^<z)^tf5] 

^^miiS-fe>^-> 195 — 215 1986^) „ 
[0 0 0 3] 
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#2000—204256 

m^mt^ism iizn&mmm'Jkm (bd #i65836) :^^^e)tiTVN^„ b:^)^b, 

[0 0 0 4] 

M. Glaever, et al.. J. Bacteriol., 170(6), 2841-2849(1998)) otsA« 
[0 0 0 5] 

(TreS) ) (Cj:-5;Si:£:?:^St-SmA':^e.tlTVN^ (De Smet R. A., e 
t al., Microbiology, 146(1), 199-208 (2000)) . Ltf^L. ^(Dm^lt'r)Vh 

[0 0 0 6] 
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#2000—204256 
[0 0 0 7] 

[0 0 0 8] 

(3) h l/7^^->^^^^^^^tfe^:*^, h uj\n-^- 6 - V ymt^y ^ -"^ 

(4 ) s i//Nn -X- 6 - u ymi^y^-"^^^- F-rSmfe^:^)^®^']*-^ 3 0 

(5) (1) ~ (4) ^;5v^■r;n7b^^5DnU:t-MIE@?:^*^-^«b, |iI^:^cf>tcL 
[0 0 0 9] 

(6) Tta (A) Xli (B) lc^t-®eM5:n- Ft-SDNA. 
(A) SB^[J#-^3 0 JCfB^CDT ^ y M^fJ&^"t'5>®a®= 
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(7) TIH (a) Xlt (b) JC^-TDNAtrfeS (6) (DDNA^ 

if $:^-r -g) ^ a M §: =1 - K-r S D N A 3 

(8) Tia (A) Xi* (B) iC^^t-MeMSrn- Ft-SDNAe 

(A) sH^ii#-^3 2}cfa«cDr^ y^SH^u^^t-^sa^c 

(9) TIB (a) Xlt (b) IC^fD N A^CfeS (8) (DDNAo 

( a ) m^m^ 3 1 izmm(DM&mmo) o ^m^^ 32-2514 ;^)^^^ 

(b) iB^ij#-^3 1 izmm(Dm.mmm(Do^. ^m^^s 2-2514 j^j^e^T^ 
TTVN-f ^vxb, m^&mmt.6 o%g.±(Dmm'\i^^h^ ti^^^ ^^^^ 

[0 0 10] 
[0011] 
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[0 0 1 2] 

^j^^^^-y^-A'!^'TVytUp~ (Bergey' s Manual of Determinative Bacteri 
ology) ^8)S599M (1974) IC^^^ tlT V^^-|¥(7)^^#^"e^> U . ^^ffi, ^* 

-^^ (Int. J. Syst. Bacteriol., 41, 255 (1981)) , ^Tc^ V :^ 7i ^ ^ V ^ 2^ 
[0013] 

3 U ^"^^ ^ ^ U A • T-fe h ^'v'^ ^ ^ A 
3 U ^ /N' ^ 7^ U ^ A • T;1/;^j J 

n U U -i^A • U U -^A (n U ^-^A^^V • ^"';V<5? ^ :^jA) 

yi/lf /^^^5^U • "T^ AU A (a ij :?^7'S'^-rU • y;^^ ^ :*rA) 
>^'l/lfV^'^7^y ■ y^A2^ (n U ^A • ^ :^A) 

^A) 

1/ If A ^T-U'i^A-nif'^A 
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1/ tf ^ 7^ U • T )V7^2^ 
[0014] 

ay ^/A'^^U '^7/^ • T-fe bTi/ K:7>f AT CC 1 3 8 7 0 

nu:^7^~^-rU'!7A • r-fe atcc i 5 s o e 

nU^A^5^Ui^/=s - r;^:*J>'U"r>r;ijA ATCC2 1 5 1 1 

^i^ • ATCC1 599 1 

nU:^7l^^U'^i. • ATCC 1 3 0 2 0, 1 3 0 3 2, 13 

0 6 0 

C C 1 5 9 9 0 

nU^^^'^-T-U't^i^-^^-fen-^ ATCC17965 
nU^A^^-rU'^A • -9— y>^f:^X AJ 1 2 3 4 0 (FERM BP 

- 1 5 3 9) 

nU^W^^^^^U^A • >'^-^^'>'^ ATCC 1 3 8 6 8 
ATCC 1 4 0 2 0 

CC13826, ATCC 1 4067 

T^'l^tfV^^^-rU'^^A . ^>-7U:r-7>r ATCC 1 4 0 6 8 

ij2^) ATCC 1 3 6 6 5, ATCC 1 3 8 6 9, 
:;?^UlfV^'^-T-U i^i^ • nif '^/^ ATCC13825 
>^'l/tf'A^T-U • ^^V^n iJ5=--f *A ATCC 1 4 0 6 6 
:^'l/tfV^^^-rU '^A • ^:t^'~^ ATCC19240 
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#2000—204256 

^y^) ATCC 6 8 7 1 

y L/lf/^'^7=■U '^^A • T;1//"^'A ATCC15111 
1/ l^V^ ^ 7=- U A • -fe U 5? A ATCC15112 
^^UA^^V^I^ • T>^-r-7^ ATCC15354 
[0 0 15] 

[0 0 16] 

\zmiL b T ^ U , E^^-t^ t, b < n U :^ MMM b T^e VA^«^^(Z) D N A 5: M 

[0 0 17] 

7 r - ^ > 3f Z.(DotsAit'e^^t>'treYm^^-i^, ^^0^ J: U ^ tl ©it^^^ 
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#2000—204256 

tL-r^PCR (;i<U^^-i^"^ni>r>UT^i/a> : polymerase chain reactio 
n; White,!. J. et al., Trends Genet. , 5,185 (1989)#m) ^r^T^) ^ ^ i: o 

[0 0 18] 

'fe^?:-^ti^J^«iS^fmt>'treYite^$:^t^ifeSSE^a5:, ^tl^tlSH^tJ^-^ 2 9 ^ 
[0 0 19] 

otskMB^AmreYmB^it. 3 - F S tlS M^/N U - X - 6 - U > ^ 

i^b< J«l^®^fi-??<55 l^b<lM^^^r^ /^(^Sm> #AXli# 

J mmm(D ^ > ^ ^ ©©iz^^^^^t ii- ^^m^s^jc j: o t ^ 

b<til~40M> J:y^*b<lil~2 OM, $e.{C^*b<lil~l OMT? 
[0 0 2 0] 

#M6^^M^iCj:oT, ^^cDgmcDT^ yM^S^^'^e^^ #*n> 

;i.M/An-x^'>^-i^'S:=i - Ft-^DNA^rn F n e/;vr ^ >^"e-r > i^' 

i/;i.M//\n-Xi/>^-i2^?:=i- F^^DN A^^#t-^^^i^> MX-l^xi/ 
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000 



^2 0 4 



2 5 6 



^g, ^ 4 8 4 - 1 « ^ , , X > V *J , , 6 % i 



#2 0 



0 0-204258 



[0 0 2 41 ^^to,},S1«S«l&^^'f^'^~^'' 

10 0 2 71 ^u*si»cDgsfe»-t«-^«""'^^* 



1 1 



ffitt«2001-30207 



#2000—204256 
[0 0 2 8] 

<Dm^^mmmmiz^i)^ijn:,h. n - km^ x « y n ^ - ^ - ^co igJEMSsiH 

[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1 ] 

±tHcD J: -9 {C b T^^^tCJlMx. D N A i^^ffl^jA* tlfe^ti, ^-fe^-tfC t. 
% h^^S otsAit^^fB^tl h CDmMx. 5:® r b, ^^^otsAitfe^ h ^^Mot 

[0 0 3 2] 



mil#2 001-302074 



4#2000 — 204256 

^5g$:PCRXtt>'^-r >^"U ^*-f i^'- ^> 3 ^^IrHi^^ 3 ^1 tC j: o T, 
[0 0 3 3] 

h u^->^'; v^^-if> h-xifxu >Mr;i/ K^-if> 

[0 0 3 4] 

;i/:j?:3r ^ - if, 1 - n U t: F U >f:^ - if ^^'^#if ^ n § c 

[0 0 3 5] 



mHiE#2 001-3020747 



^2000—204256 

m^^M^'i^^^t.^^X^^ (W096/06180##m) = :i(D^^fJt::2V ^mmmt. 
hX\t. W096/06180-^^CfH^$tl"CV^e >^^l^tf7^'^7^U -^A • h:7T-^> 
^uUAJ130297b^#^f ^jtl-Sc AJ13029^li. 1994^9^ 2 H >f^l:r-eXllS^ii^^^n: 

^ft#^FERM P-14501h UTWffe^tl, 1995^8^ 1 H JC^' 
^y<y^h^mKm'D<m^mmz3^^tl. ^f^##FERM BP-5189:^)^#^$tlT 

[0 0 3 6] 



LTli, ^^b->^> :^*^^h-;^> y^^h-^. S/n^n-x 

[0 0 3 7] 

^^^.^bTii, mmry^-^^^ mmry^~^2^^ mtry^^^^^^ 

[0 0 3 8] 

y^Ttymii'^^pMmu^n^. mmuMmmmnvxit. ^yB^tj^Eoym 

[0 0 3 9] 
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i^2000 — 204256 

[0 0 4 0] 

[0 0 4 1 ] 
[0 0 4 2] 

^C$^^TV^^ (Raasen, I., et al., Gene, 145(1), 9-15 (1994); De Smet K.A 
., et al., Microbiology, 146(1), 199-208 (2000)) c ^^-e^T, Z.t\.h(D 
i^aSH^rj^^J^e^li^^tlST^ 7^ia^fJ$:##lCbT> PCR1S(Z)fei*(Z)DNA^^-r V 
-PI (iB^Q#-^l) , P2 (IH^'J#-^2) $:-^^bfc„ DNA^^-rv-Pl, P2lj:, 
^tl-rtixsy X U tlT • n U CDotsAit'f5^(^J^SIH^[] (GenBank accession X691 
60) ^Cfe^■t'5J^X#-^1894;^3^^1913#@, 2531*^ e>2549# @ ®^SCffl^i-^o 
^33^, V^nA^'T^iJ^A • ^y^;!/^ □ S/>^(^otsA3t^^ (GenBank accession 
Z95390) ^CfeV^T^i, J^Sl|-^40499-40518, 41166~41184<D^gCffi^-t 
[0 0 4 3] 

^V^T7^^-f•7-Pl^P2§:MV^T, tfV-S' ^ -r U A • h:7T--;i>^ 

ATCC13869(Z)^^#:DNA&^M^bT, 94°C 0.5^\ 50°C 0.5^3\ 72°C 
MJS30^^^;i/(Z)PCR§:ffofeo ^ ^0.6Kbp(Dl5i»-COit*SiT>t 



miiE#2 001-3020747 



#2000-204256 
^mmLtco Z^Omm^n^^ InviUogennmO) roriginal TA cloning Kitj 

[0 0 4 4] 

DNA^^>fV-P10 (IB^tm^S) , P12 mm^^lO) ^^^L. reverse P 
CRJ (Triglia, T. et al., Nucleic Acids Res., 16, 81-86 (1988), Qchman, H 
., et al., Genetics, 120, 621-623 (1988) ) j; U , mmm^^mm^m^-t ^ 

^mMm^mmhf^^ ^^i^tiv^-^T^u^A • b^T-;^^^/^ atcci3869<^ 

^■fe-^DNA^rtlPK^^BamHI, BgUI, Clal, Hindlll, Kpnl , Mlul, MunL, Sail, 

xhoncj:ui?}iT=^> T4 mkvis-if i^mm. m) m) ^m^^r^^inm^-^^ 

tc%(D^mmtLX. DNA^^>fV-P10, P12^ffiV>T, 94°C 0.5^\ 55°C 1^^ 
72°C 4^^(;DM/^30i^--r ^;V(DPCR?:^f o:/co ^(D^^. 0JPg^^ ^ b TClal ^ 

iT>^^. DNA:/^>fV-P5~9 (iH^fJ§^3~7) , Pll~15 (gH^rj#^ 9 ~ 1 3 
) $:^V>Tit:^i^SI2^'J$:^^b, iH^iJ#^ 2 9 iC^ti: e) ^^^'l^t^V-^^^ U 
A • h:7T-^>^A ATCC13869®otsAst^^-CO^^SIH^'J5:^^bfeo I^I 

[0 0 4 5] 

tfjtBotsAit>fe^®IE^'i^> fffiaxi/xUllT • 3U<7)otsAa^^ (GenBank ac 
cession X69160) , j^t^^ 4 ^ ^ V ^ • D i/XCDotsA^tfe^ (Ge 

nBank accession Z95390) (DfB^tJ ^ ^ ^ 5, ^^iS^O-eti^^ 

46.3%, 55.9%lrfe^J, r ^ / ^fH^H-e^i^^SO.gl 51.7%-efeofeo f^, ffl^ft 
®^mii. ^n^'^AilbrLipman-Person^ (Science, 227, 1435-1441 (1985 
)$:fflV^, y^h^^xT TGENETIX-WINj (V7h^xT^5§ iW) ) $:fflV^T^T 

[0 0 4 6] 

<2>otsAit^^?S^M'^^^^ KCDf-^SS 

3 U M Iflia ® D - ^ ^-^^^^^it^^ J; -5 , L - ^ ^ > 
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otsAm'fe^C5D^D-->y(Z)|^(C=^^b/t:/^^^ KpCotsA^r^M^bT, Clal 
h^mALr=.'^^4^-?29 (@H^rj#-^3 3) hP30 (f2^(J#-^ 3 4 ) §:MV^ 
94°C 0.5^\ 55°C 0.5^\ 72°C 8^^(Z);^lS30-9-'f ;KDPCR?:i?To fee ifiPI 

^jt&ciai-e^Sb, T4 dM^iiv^^-^ (SSit («) i^) ^fflv^■r¥^t*^ 

otsAit'£^(7)tftfcfi:ftgPtC^l/-Ai/-7 b^M (SH^rj##2 9^C^V^T1258'^13 
OO#@0J^S7b'^^^) ;{)^^A$tifc-/^:;^^ FpCotsAC$:^^by^c 
[0 0 4 7] 

< 3 >otsmB^Mmm(Di'^m 

^■T-iJi^A - ^^h>'T-^>^^ ATCC13869$:m^7^°;l/X^^C J; »J?^M^SIl^ 

mi^^Mmhtco r0otsAii>Sd^?gaffl3^^x^ KpcotsAcii, ywif'A^^y 

-fe^±(7)otsAii^^^. m^^^S^M:/^^^ FpCotsAC^:^)^^^|BIIMx.$:|a- 
r=.:it.izX-DX. FpCotsACcD^^ ^ -^P^^'^l^^^^fe 

[0 0 4 8] 

U»mbfe^-fe^DNA$:^Mi:bT, DNA:/^-rv-P8 (SH^U^-^ 1 4 ) ^P13 ( 
mm^^l 1) $:fflV^T, 94°C 0.5do\ 55°C 0.5^\ 72°C li^(5D^i:S30-9--f ^ ;V 
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[0 0 4 9] 

< 1 >treYM^^(D ^ U - — y ^' 

^It^mm^U'^m^-fy-'lZ-^tlX^^^ (Maruta, R., et al., Biochim. Biophys. 
Acta, 1289(1), 10-13 (1996); Genbank accession AF039919; Maruta, K., et 
al., Biosci. Biotechnol. Biochem. , 60(4), 717-720 (1996)) „ ^^-^^1", 

i^siB^fj ii^^m^^n^r^j mmm §: ## tc u t pcr-^ ® dna^ 

^^V-P3 mn^^l 4) , P4 (S5^rj#-tl 5) ?:-^^bfc. DNA^^^fv-P 
3, P4li-e*l^tir-XnA^^- • >^tl°-^>-X©treYit^^ (GenBank acces 
sion D63343) CD^SIH^tJfCfet:)-<5J^S^-^975~992. 2565~2584(Z)^fiJCffi^ 
•r-Sc ^"t/if/>?^^U 1^7 A • /\;i/5K;^^®treYii^^ (GenBank access io 

n AF039919) CDJ^SiH^rjJC^ V^T ii, i^S#^893~910, 2486~2505(D^StCffi 
^-^^^ UVtfi^JA • Xfc:°-S/-XcDtreYjtfe^ (GenBank accession D7 

8001) (D^mmmz^^^^Xlt. JfeS#^862~879, 2452~24710^S{Cffi^1-^ 

a 

[0 0 5 0] 

^v^T:/^-f ■e-P3i:P4$:mvAT, ^'bfcfA^-f-U • h^T-^ >^ 
ATCC13869(0-^fe<^DNA$:^M^bT, 94°C 0.5^^, 55°C 0.5^\ 72°C 2^(D 

§:^#bfec ^(7)iiifl@^>T $:Invitrogen:y:i^CD Toriinal TA cloning Kitj 
V^T:/^>^^ K^^^-pCR2.1{C^n-->^"'b, '^V>TJ^0.6Kb(D^«SH^fJ5: 

[0 0 5 1] 

J.:A_h® i; -9 fC b b fc treYiie^^C5DaP^^»T>t(^:^«IH^'J ^^t.lZ. ff 

DNA^^-fV-P16 (@H^IJ#-^1 6) , P26 (IB^rj## 2 6) ^^^L. Tinverse 



miiE4t2 001-3020747 



4#2000-204256 

PCRJ (Triglia. T. , et al. Nucleic Acids Res. ,16,81-86(1988), Ochman.H., 
et al., Genetics, 120,621-623(1988))tCj:';, mmm^m }^ ^mm-t ^ 
^^ifiplbfc. y^l/\f7i^^')^l^ • hyr-:^y^^ ATCC13869(Z)^fe 
#:^f!l|SlMBamHI, Hindlll, Sail, XhoUCj:UW^^. T4 DNAU;j;-if (Sv@ 

m. m) m) ^m\^x^^\Hm^-^^rc%(D^mmt.hx. DNA^^-r-r-pie, 

P26?!ffiVAT, 94°C 0.5^\ 55°C 1^\ 72=C A^(DRJZ^30^4 ^ )V<D?Cn^^y^ tc 
3 0JPS^^hbTHindIIIfeJ:t>^SalI$:^fflb^c^^tC, -^4x^4x0.6 

Kbp, i.5ihp(Dmmm}=^^mr=.. z<Dmmm}^^^M-f^-(^-?iG-28 

-^16-2 8) ^m^^XW-m^mmm^m^l^. f2^rj#-^3 UC^-tJ:^)^^:^!^ 
IfA^T^U'^A •^^h:7T-^>^-i^ ATCC13869(DtreYii>fe^®^^SSH^'J$: 

3 2 iZ^-to 
[0 0 5 2] 

trflBtreYii^e^^^SH^yi:, |rffaT->^D^^'^^- • >^tl°->>-X(Z)treYite^ 
(GenBank accession D63343) , ^btfA^xU '^i. • /\;i/^Vl/i.<7)treYit^i^ 
(GenBank accession AF039919) , J^nV^/}^^2^' y.}^ - - X(DtreYi&B^ 
(GenBank accession D78001) ©IH^'i^ ©ffllBlffi^rM^fc h r 6, i^SSB^'J"eit 
#>Jr52.0l 52.31 51.9%7?^'J, T ^ ^ M^fJ"t? 1^^-^40.91 38.51 39.8%"e 
feofco f^. ffilWlScD^mii, :/n^*^AhbTLipman-Person^ (Science, 22 
7, 1435-1441 (1985)$:fflV>, V^h-^xT TGENETIX-WINj (V^h-^xTll^g 
(;^) ) ^fflVNT^Tofco 
[0 0 5 3] 
<2>treYit^^?Saffi:^^^^ 

^fo^^c. tT, DNA^^-r-7-P17 (le^m^l 7) hP25 (iS^rj#-^ 2 5) 
V^T, ATCC13869CD^^^DNA?:^MJCbT, 94°C 0.5^\ 60°C 0.5^\ 72°C 2^ 
(JDM^SSO^^^^^^^PCR^^fo^c. mmm}^^EcoRll:^m^tL. EcoRI-T?^ab;^cP 
HSG299 (S?@^ (^) ^T4 DNAU;tf-iz' (SS^ (*5^) i^) S:fflVNT|g-^$ 
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ijt2000-204256 
it, KpHtreY&^^U^c. ^^tC, r (Z)pHtreY$:Af HI i^mmmm 

) -e^ab. T4 DNA;Ku^^-i^' (^mm m) m) ^m^^x^m^^^m^n 

[0 0 5 4] 

^^^±(Z)treY5t^^^, ae^^affl:/^^^ FpCtreYAh:«)^fflMmx.$:|B 
bfcrhlCj:oT, a^d^^SM^^X^ KpCtreYA(Z)-<^^-^|5^^^'^f^^^tL 
[0 0 5 5] 

±lH(?5J:e)icbT#e>tife^(50cfi:«)^?>, g 611(^:7 I/- A i/ 7 h^M^b^WA^ti 
fc^?:M#^bfcc r<?DJ:e)^®=»(^^^^i> DNA^^>rv-P19 (fS^fJ#-^ 1 9 ) 
i:P25 (SB«^2 5) &MV^T, 94°C 0.5^\ 55°C 0.5i3\ 72°C 1.5^^(7)S^S3 
0-9--^^;V©PCR$:^fV^, #^n^c^>^S:DNA■:/^^^'-P21*fc^iP23&MV^T^ 

7&oTV^-g,rJ:$:5tH«1-'g>:l^^Cj:oT^tofc. J: "9 bT# tlfc^^ 

ATA:^^^^bfcc 
[0 0 5 6] 

ATCC13869;^, AOA;^;&r>' ATA^c^ L - ^ ;^TCD# 



2 0 
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U7U^ve/riStlfe#@^$:, 80g, KH2PO4 Ig, MgS04 0.4g. (N 

H4)2S04 30g, FeS04-7H2o O.Olg, MnSO^-THgO O.Olg, i^^Mi^^^mW, 15ml 
, ^^r^ymm^ 200 /.g, \^^^y S^g. ^a^CaCOg SOg^rl^STK ILcfttC 

[0 0 5 7] 

[0 0 5 8] 
[^1] 



(g/1) (%) 



0.930 40.2 48.4 

1.063 43.8 52.8 

0.850 45.6 54.9 



[0 0 5 9] 

mm^^i : otsAiti|f@m^^-r"^-pi 

fE^tJ#-^2 : otsAifipSffl-^^-f V-P2 
SH^fJ#^3 : >^^>f V-P5 
gg^tJ#-^4 : >^^-fv'-P6 
SH^IJ#-^ 5 : ^^>f V-P7 
iH^U##6 : ^^>f V-P8 

2 1 miiE# 2001-3020747 
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iH^fi## 8 : y^>f V-PIO 

fg^rj#-^ll : ^^-rv-P13 
IH^[J$-tl2 : >^^-f V-P14 
ia^JJ#-tl3: y^-rv-P15 
SH^[J#-^14 : treYJtill@m>^^-rv-P3 
gH^ll##15 : treYJtiplffl^^^ V-P4 
gB^II#-^16 : y^-f V-P16 
fH^J#-^17 : ^^-f V-P17 

IB^!]#-^19: ^^-fV-P19 

mm^^2i : >^^-rv-P2i 

SH^fJ#-^22 : ^^-f V-P22 
SS^llll-^23 : y^>r x'-P23 
gH^lJ#-^24: y^>fV-P24 
iB^!J##25 : ^^-rx'-P25 
IE^0#-^26 : :/^-rv-P26 
fE^rj#-^27 : ^^-r V-P27 
IB^fJII-^28 : :/^-f V-P28 

gg^{j§-^30 : OtsAT ^ J ^SH^'J 

IB^tJ#-^32 : TreYT ^ /Mia^'J 
fE^iJ##33: y^>rv-P29 
ie^'J^-^34 : ^^-r-7-P30 
[0 0 6 0] 



2 2 
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[0 0 6 1] 

SEQUENCE LISTING 
<110> Ajinomoto Co., Inc. (IJ^CD^^^^^t) 

<i20> L-^';i/^^>^^^a^^^L-y;i.^^>m(7)$^^^S 

<130> P-7468 
<140> 

<141> 2000-07-05 
<160> 34 

<170> Patentin Ver. 2.0 

[0 0 6 2] 
<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<220> 



mil#2 001-302074 
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<221> misc_feature 

<222> (3,9,18) 

<223> n=a or g or c or t 

<400> 1 

canathggnt tyttyytnca 

[0 0 6 3] 
<210> 2 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 

<220> 

<221> misc_feature 

<222> (3,11,19) 

<223> n=a or g or c or t 

<400> 2 

canarrttca tnccrtcnc 

[0 0 6 4] 
<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 



2 4 
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<223> Description of Artificial Sequence: 
<400> 3 

gaatcatcca tataagatcc ggc 

[0 0 6 5] 
<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 4 

tagctttgta gttgttgcta accg 

[0 0 6 6] 
<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 5 

agcgaacttg aggtttactt cccg 
[0 0 6 7] 

<210> 6 
<211> 24 

2 



0 4 2 5 6 
primer for PGR 



23 



primer for PGR 



24 



primer for PGR 



24 



5 miiE#2 0 0 1 - 3 0 2 0 7 4 7 





#2000-204256 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 6 

tgctggttcc tggcattttg cgcc 

[0 0 6 8] 
<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 7 

tcgaacaatc tcttcacgcc 

[0 0 6 9] 
<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 



<400> 8 



2 6 
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21 



gaatcccacc aaatctgcgc c 

[0 0 7 0] 
<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 9 

tgatgttgaa atgtttgggg 
<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 

<400> 10 

gatgtcatgc tggttacgcc 
Co 0 7 1 ] 

<210> 11 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 



2 7 
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<400> 11 

caaagcacca gtgccgtcgc gg 

[0 0 7 2] 
<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 12 

tgttcgtttt cattcgcgtt gccg 

[0 0 7 3] 
<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 13 

atagtttcct ggattgtttg gcgc 

[0 0 7 4] 
<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



2 8 
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<220> 

<223> Description of Artificial Sequence: primer for PGR 
<220> 

<221> misc_feature 
<222> (9) 

<223> n=a or g or c or t 
<400> 14 

caraayccnt ggtggtgg 

[0 0 7 5] 
<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 

<220> 

<221> misc_feature 

<222> (3,6,15) 

<223> n=a or g or c or t 

<400> 15 

ggncgncgrt trtcnggrtc 

[0 0 7 6] 
<210> 16 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 16 

cgagctcttc attgatggcg 

[0 0 7 7] 
<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 17 

gcagctacac acgagttggg 
[0 0 7 8] 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for PGR 



20 



20 
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<400> 18 

gcaacaccta aatggttggg 

[0 0 7 9] 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 19 

gcaagaagtc tacaagcgcc 

[0 0 8 0] 
<210> 20 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 20 

gccaacgtat tcacgg 

[0 0 8 1 ] 
<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 21 

tgatgaacca ctcgatcccc 

[0 0 8 2] 
<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 22 

aagacaccac cttctaccgc 

[0 0 8 3] 
<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 23 

caagtggaat tctgcagcgg 
[0 0 8 4] 
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<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 24 

cctcctacaa aacctgctgg g 

[0 0 8 5] 
<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 25 

tcgcggatag cttttagggc 

[0 0 8 6] 
<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: primer for PGR 



<220> 



3 3 
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<400> 26 

tgagttttta gaagactccc 

[0 0 8 7] 
<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 27 

cgcttcagtg gtgttgtccc 
[0 0 8 8] 

<210> 28 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 28 

cgtaccactc cacggaaatt cccg 

[0 0 8 9] 
<210> 29 
<211> 2369 
<212> DNA 
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<213> Brevibacterium lactof ermentum 



<220> 
<221> CDS 

<222> (484) .. (1938) 



<400> 29 

acagaatcag cgccggcaga gaaacgtcca aagactaatc agagattcgg tataaaggta 60 
aaaatcaacc tgcttaggcg tctttcgctt aaatagcgta gaatatcggg tcgatcgctt 120 
ttaaacactc aggaggatcc ttgccggcca aaatcacgga cactcgtccc accccagaat 180 
cccttcacgc tgttgaagag gaaaccgcag ccggtgcccg caggattgtt gccacctatt 240 
ctaaggactt cttcgacggc gtcactttga tgtgcatgct cggcgttgaa cctcagggcc 300 
tgcgttacac caaggtcgct tctgaacacg aggaagctca gccaaagaag gctacaaagc 360 
ggactcgtaa ggctaccagc taagaaggct gctgctaaga aaacgaccaa gaagaccact 420 
aagaaaacta ctaaaaagac caccgcaaag aagaccacaa agaagtctta agccggatct 480 
tat atg gat gat tec aat age ttt gta gtt gtt get aac egt etg eea 528 
Met Asp Asp Ser Asn Ser Phe Val Val Val Ala Asn Arg Leu Pro 
15 10 15 

gtg gat atg act gtc cae eea gat ggt age tat age ate tee eee age 576 
Val Asp Met Thr Val His Pro Asp Gly Ser Tyr Ser He Ser Pro Ser 

20 25 30 

cec ggt gge ett gte acg ggg ett tec cec gtt ctg gaa caa cat cgt 624 
Pro Gly Gly Leu Val Thr Gly Leu Ser Pro Val Leu Glu Gin His Arg 

35 40 45 

gga tgt tgg gte gga tgg ect gga act gta gat gtt gca cec gaa eea 672 
Gly Cys Trp Val Gly Trp Pro Gly Thr Val Asp Val Ala Pro Glu Pro 

50 55 60 

ttt cga aca gat acg ggt gtt ttg etg cae ect gtt gtc etc act gca 720 
Phe Arg Thr Asp Thr Gly Val Leu Leu His Pro Val Val Leu Thr Ala 



0 0 1- 
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65 70 75 

agt gac tat gaa ggc ttc tac gag ggc ttt tea aac gea aeg ctg tgg 
Ser Asp Tyr Glu Gly Phe Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp 
80 85 90 95 

cct ctt ttc cac gat ctg att gtt act ccg gtg tac aac acc gat tgg 
Pro Leu Phe His Asp Leu He Val Thr Pro Val Tyr Asn Thr Asp Trp 

100 105 110 

tgg cat gcg ttt egg gaa gta aac etc aag ttc get gaa gee gtg age 
Trp His Ala Phe Arg Glu Val Asn Leu Lys Phe Ala Glu Ala Val Ser 

115 120 125 

caa gtg gcg gea cac ggt gee act gtg tgg gtg cag gac tat cag ctg 
Gin Val Ala Ala His Gly Ala Thr Val Trp Val Gin Asp Tyr Gin Leu 

130 135 140 

ttg ctg gtt cct ggc att ttg cgc cag atg egc ctt gat ttg aag ate 
Leu Leu Val Pro Gly He Leu Arg Gin Met Arg Leu Asp Leu Lys He 

145 150 155 

ggt ttc ttc etc cac att cec ttc cct tec cct gat ctg ttc cgt cag 
Gly Phe Phe Leu His He Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin 
160 165 170 I'^S 

ctg ccg tgg cgt gaa gag att gtt cga ggc atg ctg ggc gca gat ttg 
Leu Pro Trp Arg Glu Glu He Val Arg Gly Met Leu Gly Ala Asp Leu 

180 185 190 

gtg gga ttc cat ttg gtt caa aac gca gaa aac ttc ctt gcg tta acc 
Val Gly Phe His Leu Val Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr 

195 200 205 

cag cag gtt gee ggc act gee ggg tet cat gtg ggt cag ccg gae ace 
Gin Gin Val Ala Gly Thr Ala Gly Ser His Val Gly Gin Pro Asp Thr 

210 215 220 

ttg cag gtc agt ggt gaa gca ttg gtg cgt gag att ggc get cat gtt 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 
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Leu Gin Val Ser Gly Glu Ala Leu Val Arg Glu lie Gly Ala His Val 

225 230 235 

gaa acc get gac gga agg cga gtt age gte ggg geg ttc ccg ate teg 
Glu Thr Ala Asp Gly Arg Arg Val Ser Val Gly Ala Phe Pro He Ser 
240 245 250 255 

att gat gtt gaa atg ttt ggg gag geg teg aaa age gee gtt ett gat 
He Asp Val Glu Met Phe Gly Glu Ala Ser Lys Ser Ala Val Leu Asp 

260 265 270 

ett tta aaa acg ete gac gag ccg gaa aee gta ttc etg gge gtt gac 
Leu Leu Lys Thr Leu Asp Glu Pro Glu Thr Val Phe Leu Gly Val Asp 

275 280 285 

cga etg gac tac acc aag ggc att ttg eag cge etg ett geg ttt gag 
Arg Leu Asp Tyr Thr Lys Gly He Leu Gin Arg Leu Leu Ala Phe Glu 

290 295 300 

gaa etg etg gaa tee ggc geg ttg gag gee gac aaa get gtg ttg etg 
Glu Leu Leu Glu Ser Gly Ala Leu Glu Ala Asp Lys Ala Val Leu Leu 

305 310 315 

eag gte geg aeg ect teg cgt gag cgc att gat cae tat egt gtg teg 
Gin Val Ala Thr Pro Ser Arg Glu Arg He Asp His Tyr Arg Val Ser 
320 325 330 335 

egt teg eag gte gag gaa gee gte gge egt ate aat ggt cgt ttc ggt 
Arg Ser Gin Val Glu Glu Ala Val Gly Arg He Asn Gly Arg Phe Gly 

340 345 350 

cge atg ggg cgt cec gtg gtg cat tat eta cae agg tea ttg age aaa 
Arg Met Gly Arg Pro Val Val His Tyr Leu His Arg Ser Leu Ser Lys 

355 360 365 

aat gat ete eag gtg etg tat acc gca gee gat gte atg etg gtt aeg 
Asn Asp Leu Gin Val Leu Tyr Thr Ala Ala Asp Val Met Leu Val Thr 
370 375 380 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 
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cct ttt aaa gac ggt atg aac ttg gtg get aaa gaa ttc gtg gcc aac 1680 
pro Phe Lys Asp Gly Met Asn Leu Val Ala Lys Glu Phe Val Ala Asn 

385 390 395 

cac cgc gac ggc act ggt get ttg gtg ctg tec gaa ttt gce ggc gcg 1728 
His Arg Asp Gly Thr Gly Ala Leu Val Leu Ser Glu Phe Ala Gly Ala 
400 405 410 415 

gcc act gag ctg acc ggt gcg tat tta tgc aac cea ttt gat gtg gaa 1776 
Ala Thr Glu Leu Thr Gly Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu 

420 425 430 

tec ate aaa egg caa atg gtg gca get gte cat gat ttg aag cac aat 1824 
Ser He Lys Arg Gin Met Val Ala Ala Val His Asp Leu Lys His Asn 

435 440 445 

ceg gaa tet gcg gca aeg ega atg aaa acg aac age gag eag gte tat 1872 
Pro Glu Ser Ala Ala Thr Arg Met Lys Thr Asn Ser Glu Gin Val Tyr 

450 455 460 

acc cac gac gte aac gtg tgg get aat agt ttc ctg gat tgt ttg gcg 1920 
Thr His Asp Val Asn Val Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala 

465 470 475 

eag teg gga gaa aac tea tgaaecgcgc aegaategcg accataggcg 1968 
Gin Ser Gly Glu Asn Ser 
480 485 

ttettecgct tgctttactg ctggegtcct gtggttcaga cacegtggaa atgacagatt 2028 
ceacetggtt ggtgaeeaat atttaeaeeg atecagatga gtegaatteg ateagtaatc 2088 
ttgtcatttc ecageccage ttagattttg gcaattcttc ectgtctggt ttcactggct 2148 
gtgtgccttt tacggggegt geggaattet tecaaaatgg tgageaaagc tetgttetgg 2208 
atgcegatta tgtgaeettg tettcectgg atttegataa acttcccgat gattgccaag 2268 
gacaagaact caaagttcat aacgagctgg ttgatettet gcctggttct tttgaaatct 2328 
ccaggacttc tggttcagaa atettgetga etagcgatgt c 2369 
[0 0 9 0] 
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<210> 30 
<211> 485 
<212> PRT 

<213> Brevibacterium lactof ermentum 



<400> 30 

Met Asp Asp Ser Asn Ser Phe Val Val Val Ala Asn Arg Leu Pro Val 

15 10 15 

Asp Met Thr Val His Pro Asp Gly Ser Tyr Ser lie Ser Pro Ser Pro 

20 25 30 

Gly Gly Leu Val Thr Gly Leu Ser Pro Val Leu Glu Gin His Arg Gly 

35 40 45 

Cys Trp Val Gly Trp Pro Gly Thr Val Asp Val Ala Pro Glu Pro Phe 

50 55 60 

Arg Thr Asp Thr Gly Val Leu Leu His Pro Val Val Leu Thr Ala Ser 
65 70 75 80 

Asp Tyr Glu Gly Phe Tyr Glu Gly Phe Ser Asn Ala Thr Leu Trp Pro 

85 90 95 

Leu Phe His Asp Leu He Val Thr Pro Val Tyr Asn Thr Asp Trp Trp 

100 105 110 

His Ala Phe Arg Glu Val Asn Leu Lys Phe Ala Glu Ala Val Ser Gin 

115 120 125 

Val Ala Ala His Gly Ala Thr Val Trp Val Gin Asp Tyr Gin Leu Leu 

130 135 140 

Leu Val Pro Gly He Leu Arg Gin Met Arg Leu Asp Leu Lys He Gly 
145 150 155 160 

Phe Phe Leu His He Pro Phe Pro Ser Pro Asp Leu Phe Arg Gin Leu 

165 170 175 

Pro Trp Arg Glu Glu He Val Arg Gly Met Leu Gly Ala Asp Leu Val 



3 9 
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180 185 190 

Gly Phe His Leu Val Gin Asn Ala Glu Asn Phe Leu Ala Leu Thr Gin 

195 200 205 

Gin Val Ala Gly Thr Ala Gly Ser His Val Gly Gin Pro Asp Thr Leu 

210 215 220 

Gin Val Ser Gly Glu Ala Leu Val Arg Glu He Gly Ala His Val Glu 
225 230 235 240 

Thr Ala Asp Gly Arg Arg Val Ser Val Gly Ala Phe Pro He Ser He 

245 250 255 

Asp Val Glu Met Phe Gly Glu Ala Ser Lys Ser Ala Val Leu Asp Leu 

260 265 270 

Leu Lys Thr Leu Asp Glu Pro Glu Thr Val Phe Leu Gly Val Asp Arg 

275 280 285 

Leu Asp Tyr Thr Lys Gly He Leu Gin Arg Leu Leu Ala Phe Glu Glu 

290 295 300 

Leu Leu Glu Ser Gly Ala Leu Glu Ala Asp Lys Ala Val Leu Leu Gin 
305 310 315 320 

Val Ala Thr Pro Ser Arg Glu Arg He Asp His Tyr Arg Val Ser Arg 

325 330 335 

Ser Gin Val Glu Glu Ala Val Gly Arg He Asn Gly Arg Phe Gly Arg 

340 345 350 

Met Gly Arg Pro Val Val His Tyr Leu His Arg Ser Leu Ser Lys Asn 

355 360 365 

Asp Leu Gin Val Leu Tyr Thr Ala Ala Asp Val Met Leu Val Thr Pro 

370 375 380 

Phe Lys Asp Gly Met Asn Leu Val Ala Lys Glu Phe Val Ala Asn His 
385 390 395 400 

Arg Asp Gly Thr Gly Ala Leu Val Leu Ser Glu Phe Ala Gly Ala Ala 
405 410 415 
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Thr Glu Leu Thr Gly Ala Tyr Leu Cys Asn Pro Phe Asp Val Glu Ser 

420 425 430 

He Lys Arg Gin Met Val Ala Ala Val His Asp Leu Lys His Asn Pro 

435 440 445 

Glu ser Ala Ala Thr Arg Met Lys Thr Asn Ser Glu Gin Val Tyr Thr 

450 455 460 

His Asp Val Asn Val Trp Ala Asn Ser Phe Leu Asp Cys Leu Ala Gin 
465 470 475 480 

Ser Gly Glu Asn Ser 
485 

[0 0 9 1 ] 
<210> 31 
<211> 2956 
<212> DNA 

<213> Brevibacterium lactof ermentum 



<220> 

<221> CDS 

<222> (82).. (2514) 



<220> 

<221> misc_feature 
<222> (2953) 

<223> n=a or g or c or t 



<400> 31 

ttttcccacg cagggaaggc 
aacttttaag ggtgtttcat 



gtgaacacta agatcgagga 
c atg gca cgt cca att 
Met Ala Arg Pro He 



cgtaccgcac gattttgcct 60 
tec gca acg tac agg 111 
Ser Ala Thr Tyr Arg 
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1 5 10 

ctt caa atg cga gga cct caa gca gat age gcc ggg cgt ttc ttt ggt 
Leu Gin Met Arg Gly Pro Gin Ala Asp Ser Ala Gly Arg Phe Phe Gly 

15 20 25 

ttt gcg cag gcc aaa gcc cag ctt ccc tat ctg aag aag eta ggc ate 
Phe Ala Gin Ala Lys Ala Gin Leu Pro Tyr Leu Lys Lys Leu Gly He 

30 35 40 

age cac ctg tac etc tec cct att ttt aeg gee atg eca gat tec aat 
Ser His Leu Tyr Leu Ser Pro lie Phe Thr Ala Met Pro Asp Ser Asn 

45 50 55 

cat ggc tac gat gtc att gat ccc ace gcc ate aat gaa gag etc ggt 
His Gly Tyr Asp Val He Asp Pro Thr Ala He Asn Glu Glu Leu Gly 

60 65 70 

ggc atg gag ggt ctt ega gat ctt get gca get aca cac gag ttg ggc 
Gly Met Glu Gly Leu Arg Asp Leu Ala Ala Ala Thr His Glu Leu Gly 
75 80 85 90 

atg ggc ate ate att gat att gtt ccc aac cat tta ggt gtt gee gtt 
Met Gly He He He Asp He Val Pro Asn His Leu Gly Val Ala Val 

95 100 105 

eca eat ttg aat cct tgg tgg tgg gat gtt eta aaa aac ggc aaa gat 
Pro His Leu Asn Pro Trp Trp Trp Asp Val Leu Lys Asn Gly Lys Asp 

110 115 120 

tec get ttt gag ttc tat ttc gat att gae tgg cac gaa gae aac ggt 
Ser Ala Phe Glu Phe Tyr Phe Asp He Asp Trp His Glu Asp Asn Gly 

125 130 135 

tet ggt ggc aag ctg ggc atg ccg att ctg ggt get gaa ggc gat gaa 
Ser Gly Gly Lys Leu Gly Met Pro He Leu Gly Ala Glu Gly Asp Glu 

140 145 150 

gae aag ctg gaa ttc gcg gag ctt gat gga gag aaa gtg etc aaa tat 



159 



207 



255 



303 



351 



399 



447 



495 



543 



591 
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Asp Lys Leu Glu Phe Ala Giu Leu Asp Gly Glu Lys Val Leu Lys Tyr 
155 160 165 170 

ttt gac cac etc ttc cca ate geg eet ggt ace gaa gaa ggg aea ccg 639 
Phe Asp His Leu Phe Pro He Ala Pro Gly Thr Glu Glu Gly Thr Pro 

175 180 185 

eaa gaa gte tae aag ege eag eat tac egc ctg cag ttc tgg cgc gac 
Gin Glu Val Tyr Lys Arg Gin His Tyr Arg Leu Gin Phe Trp Arg Asp 

190 195 200 

ggc gtg ate aac ttc cgt cgc ttc ttt tec gtg aat acg ttg get ggc 
Gly Val lie Asn Phe Arg Arg Phe Phe Ser Val Asn Thr Leu Ala Gly 

205 210 215 

ate agg caa gaa gat ecc ttg gtg ttt gaa eat act cat egt ctg ctg 
He Arg Gin Glu Asp Pro Leu Val Phe Glu His Thr His Arg Leu Leu 

220 225 230 

cgc gaa ttg gtg gcg gaa gac etc att gac ggc gtg cgc gte gat cac 
Arg Glu Leu Val Ala Glu Asp Leu He Asp Gly Val Arg Val Asp His 
235 240 245 250 



735 



783 



831 



ccc gac ggg ett tec gat eet ttt gga tat ctg cac aga etc ege gac 
Pro Asp Gly Leu Ser Asp Pro Phe Gly Tyr Leu His Arg Leu Arg Asp 

255 260 265 

etc att gga eet gac cgc tgg ctg ate ate gaa aag ate ttg age gtt 
Leu He Gly Pro Asp Arg Trp Leu He He Glu Lys He Leu Ser Val 

270 275 280 

gat gaa cca etc gat ccc cgc ctg gee gtt gat ggc ace act ggc tac 
Asp Glu Pro Leu Asp Pro Arg Leu Ala Val Asp Gly Thr Thr Gly Tyr 

285 290 295 

gac ccc etc cgt gaa etc gac ggc gtg ttt ate tec ega gaa tet gag 
Asp pro Leu Arg Glu Leu Asp Gly Val Phe He Ser Arg Glu Ser Glu 
300 305 310 
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gac aaa ttc tec atg ttg gcg ctg acc cac agt gga tec aec tgg gat 
Asp Lys Phe Ser Met Leu Ala Leu Thr His Ser Gly Ser Thr Trp Asp 
315 320 325 330 

gaa cgc gee eta aaa tec aeg gag gaa age etc aaa ega gtc gte gcg 
Glu Arg Ala Leu Lys Ser Thr Glu Glu Ser Leu Lys Arg Val Val Ala 

335 340 345 

caa eaa gaa etc gca gee gaa ate tta agg etc gee cgc gee atg cgc 
Gin Gin Glu Leu Ala Ala Glu lie Leu Arg Leu Ala Arg Ala Met Arg 

350 355 360 

cgc gat aae ttc tec ace gca ggc aec aac gtc ace gaa gac aaa ett 
Arg Asp Asn Phe Ser Thr Ala Gly Thr Asn Val Thr Glu Asp Lys Leu 

365 370 375 

age gaa ace ate ate gaa tta gtc gee gee atg cec gtc tac cgc gee 
Ser Glu Thr He lie Glu Leu Val Ala Ala Met Pro Val Tyr Arg Ala 

380 385 390 

gac tac ate tee etc tea egc ace acc gee aec gte ate gcg gag atg 
Asp Tyr He Ser Leu Ser Arg Thr Thr Ala Thr Val lie Ala Glu Met 
395 400 405 410 

tee aaa cgc ttc cec tec egg cgc gac gca etc gac etc ate teg gee 
Ser Lys Arg Phe Pro Ser Arg Arg Asp Ala Leu Asp Leu He Ser Ala 

415 420 425 

gee eta ett ggc aat ggc gag gee aaa ate egc ttc gee eaa gtc tgc 
Ala Leu Leu Gly Asn Gly Glu Ala Lys He Arg Phe Ala Gin Val Cys 

430 435 440 

ggc gee gtc atg gee aaa ggt gtg gaa gac ace ace ttc tac cgc gca 
Gly Ala Val Met Ala Lys Gly Val Glu Asp Thr Thr Phe Tyr Arg Ala 

445 450 455 

tct agg etc gtt gea ctg eaa gaa gte ggt ggc gcg ecg ggc agg ttc 
Ser Arg Leu Val Ala Leu Gin Glu Val Gly Gly Ala Pro Gly Arg Phe 



1071 
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1167 



1215 



1263 



1311 



1359 



1407 



1455 
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460 465 470 

ggc gtc tec get gea gaa ttc eae ttg etg eag gaa gaa cge age etg 
Gly Val Ser Ala Ala Glu Phe His Leu Leu Gin Glu Glu Arg Ser Leu 
475 480 485 490 

etg tgg cca egc aec atg aee aec ttg tee acg eac gac aec aaa ege 
Leu Trp Pro Arg Thr Met Thr Thr Leu Ser Thr His Asp Thr Lys Arg 

495 500 505 

ggc gaa gat aec ege gee cge ate ate tee etg tec gaa gtc cee gat 
Gly Glu Asp Thr Arg Ala Arg He lie Ser Leu Ser Glu Val Pro Asp 

510 515 520 

atg tac tec gag etg gtc aat cgt gtt ttc gea gtg etc cec gcg cca 
Met Tyr Ser Glu Leu Val Asn Arg Val Phe Ala Val Leu Pro Ala Pro 

525 530 535 

gac ggc gea acg ggc agt ttc etc eta caa aac etg etg ggc gta tgg 
Asp Gly Ala Thr Gly Ser Phe Leu Leu Gin Asn Leu Leu Gly Val Trp 

540 545 550 

cec gee gac ggc gtg ate aee gat gcg etg ege gat cga ttc agg gaa 
Pro Ala Asp Gly Val lie Thr Asp Ala Leu Arg Asp Arg Phe Arg Glu 
555 560 565 570 

tac gee eta aaa get ate cgc gaa gca tec aca aaa aec acg tgg gtg 
Tyr Ala Leu Lys Ala lie Arg Glu Ala Ser Thr Lys Thr Thr Trp Val 

575 580 585 

gac cec aac gag tee ttc gag get gcg gtc tgc gat tgg gtg gaa gcg 
Asp Pro Asn Glu Ser Phe Glu Ala Ala Val Cys Asp Trp Val Glu Ala 

590 595 600 

ett ttc gac gga cec tee ace tea tta ate aec gaa ttt gtc tee eac 
Leu Phe Asp Gly Pro Ser Thr Ser Leu lie Thr Glu Phe Val Ser His 

605 610 615 

ate aac cgt ggc tct gtg aat ate tec tta ggt agg aaa etg etg caa 



1551 



1599 



1647 



1695 



1743 



1791 



1839 
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lie Asn Arg 

620 
atg gtg ggc 
Met Val Gly 

635 

gaa gac tec 
Glu Asp Ser 

gcc aga gaa 
Ala Arg Glu 

gtt aat teg 
Val Asn Ser 

685 

gcc gtg gtc 
Ala Val Val 

700 
ttt gtt ggt 
Phe Val Gly 
715 

tec cac ate 
Ser His lie 

ate att get 
He He Ala 



gga tgg tat 
Gly Trp Tyr 
765 



Gly Ser Val Asn 

625 

get gga ate ece 
Ala Gly He Pro 
640 

gat eee 
Asp Pro 



He Ser Leu Gly Arg Lys 

630 

gac act tac caa gga act 
Asp Thr Tyr Gin Gly Thr 



ctg gta 
Leu Val 
655 
caa gtc 
Gin Val 
670 

gta gaa 
Val Glu 



cat aaa 
His Lys 

gga gat 
Gly Asp 



atg ggc 
Met Gly 
735 
ett get 
Leu Ala 
750 

gac ace 
Asp Thr 



etg gag 
Leu Glu 

gac ttg 
Asp Leu 

tec etc 
Ser Leu 
705 
cat cag 
His Gin 
720 

ate gcc 
He Ala 



gat aac 
Asp Asn 

cge etg 
Arg Leu 
675 
gtg gat 
Val Asp 
690 

gag ttg 
Glu Leu 

gca gta 
Ala Val 



ace egt 
Thr Arg 

ace gtc 
Thr Val 



Cge ggt 
Arg Gly 

ega cea 
Arg Pro 
755 
acg ett 
Thr Leu 
770 



tac caa 
Tyr Gin 
645 
ega cge 
Arg Arg 
660 

caa ace 
Gin Thr 

aac gee 
Asn Ala 

egt get 
Arg Ala 

ttt ggc 
Phe Gly 
725 
aca gac 
Thr Asp 
740 

ctg ate 
Leu He 



ttt gtt 
Phe Val 

tgg gat 
Trp Asp 



cet ggt 
Pro Gly 



gac ate 
Asp He 
695 
gaa ttt 
Glu Phe 
710 

gaa ggt 
Glu Gly 

ega aac 
Arg Asn 

ttg gaa 
Leu Glu 

gga caa 
Gly Gin 

775 



Leu Leu Gin 

gag ttt tta 
Glu Phe Leu 

650 

gat tac ace 
Asp Tyr Thr 

665 
tgg acg cag 
Trp Thr Gin 
680 

gee aaa atg 
Ala Lys Met 



egt gca age 
Arg Ala Ser 

egc gca gaa 
Arg Ala Glu 

730 

cac etc aac 
His Leu Asn 

745 
gac egt ggc 
Asp Arg Gly 
760 

tgg gaa gac 
Trp Glu Asp 



2031 



2079 



2127 



2175 



2223 



2271 
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agg etc acc ggg caa cgc ttc agt ggt gtt gtc cca gcc acc gat ttg 2463 
Arg Leu Thr Gly Gin Arg Phe Ser Gly Val Val Pro Ala Thr Asp Leu 

780 785 790 

ttc tea cat tta ccc gta tct ttg ttg gtt tta gta ecc gat agt gag 2511 
Phe Ser His Leu Pro Val Ser Leu Leu Val Leu Val Pro Asp Ser Glu 
795 800 805 810 

ttt tgatcectge acaggaaagt tageggegct aetatgaacg atcgatatgt 2564 
Phe 

ctgaeaaeac tetctcceaa tttggeagtt actaccacga attccgacgt geecatccca 2624 
tggccgacgt cgaatteetc etagcaattg aagaattact cacagacggt ggtgtcacct 2684 
tegatcgegt caccaeacge atcaaagaat ggtcaagcct gaaagccaag gctcgcaagc 2744 
gtcgcgacga tggctcgttg atctaccctg atccgcgcaa agacatccac gacatgatcg 2804 
gtgttcggat caccacgtac cactccacgg aaattcccgt ggccttaaaa gtgctccaag 2864 
actccttcat cgtccacaaa tccgtagaca aagccgctga aactcgcatc tcaggcggct 2924 
ttggttacgg ctcccaccac caaggattnt ag 2956 

[0 0 9 2] 
<210> 32 
<211> 811 
<212> PRT 

<213> Brevibacterium lactof ermentum 
<400> 32 

Met Ala Arg Pro He Ser Ala Thr Tyr Arg Leu Gin Met Arg Gly Pro 

15 10 15 

Gin Ala Asp Ser Ala Gly Arg Phe Phe Gly Phe Ala Gin Ala Lys Ala 

20 25 30 

Gin Leu Pro Tyr Leu Lys Lys Leu Gly He Ser His Leu Tyr Leu Ser 

35 40 45 

Pro He Phe Thr Ala Met Pro Asp Ser Asn His Gly Tyr Asp Val He 
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50 55 60 

Asp Pro Thr Ala lie Asn Glu Glu Leu Gly Gly Met Glu Gly Leu Arg 
65 70 75 80 

Asp Leu Ala Ala Ala Thr His Glu Leu Gly Met Gly He He He Asp 

85 90 95 

He Val Pro Asn His Leu Gly Val Ala Val Pro His Leu Asn Pro Trp 

100 105 110 

Trp Trp Asp Val Leu Lys Asn Gly Lys Asp Ser Ala Phe Glu Phe Tyr 

115 120 125 

Phe Asp He Asp Trp His Glu Asp Asn Gly Ser Gly Gly Lys Leu Gly 

130 135 140 

Met Pro He Leu Gly Ala Glu Gly Asp Glu Asp Lys Leu Glu Phe Ala 
145 150 155 160 

Glu Leu Asp Gly Glu Lys Val Leu Lys Tyr Phe Asp His Leu Phe Pro 

165 170 175 

He Ala Pro Gly Thr Glu Glu Gly Thr Pro Gin Glu Val Tyr Lys Arg 

180 185 190 

Gin His Tyr Arg Leu Gin Phe Trp Arg Asp Gly Val He Asn Phe Arg 

195 200 205 

Arg Phe Phe Ser Val Asn Thr Leu Ala Gly He Arg Gin Glu Asp Pro 

210 215 220 

Leu Val Phe Glu His Thr His Arg Leu Leu Arg Glu Leu Val Ala Glu 
225 230 235 240 

Asp Leu He Asp Gly Val Arg Val Asp His Pro Asp Gly Leu Ser Asp 

245 250 255 

Pro Phe Gly Tyr Leu His Arg Leu Arg Asp Leu He Gly Pro Asp Arg 

260 265 270 

Trp Leu He He Glu Lys He Leu Ser Val Asp Glu Pro Leu Asp Pro 
275 280 285 
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Arg Leu Ala Val Asp Gly Thr Thr Gly Tyr Asp Pro Leu Arg Glu Leu 

290 295 300 

Asp Gly Val Phe lie Ser Arg Glu Ser Glu Asp Lys Phe Ser Met Leu 
305 310 315 320 

Ala Leu Thr His Ser Gly Ser Thr Trp Asp Glu Arg Ala Leu Lys Ser 

325 330 335 

Thr Glu Glu Ser Leu Lys Arg Val Val Ala Gin Gin Glu Leu Ala Ala 

340 345 350 

Glu He Leu Arg Leu Ala Arg Ala Met Arg Arg Asp Asn Phe Ser Thr 

355 360 365 

Ala Gly Thr Asn Val Thr Glu Asp Lys Leu Ser Glu Thr lie lie Glu 

370 375 380 

Leu Val Ala Ala Met Pro Val Tyr Arg Ala Asp Tyr He Ser Leu Ser 
385 390 395 400 

Arg Thr Thr Ala Thr Val He Ala Glu Met Ser Lys Arg Phe Pro Ser 

405 410 415 

Arg Arg Asp Ala Leu Asp Leu He Ser Ala Ala Leu Leu Gly Asn Gly 

420 425 430 

Glu Ala Lys He Arg Phe Ala Gin Val Cys Gly Ala Val Met Ala Lys 

435 440 445 

Gly Val Glu Asp Thr Thr Phe Tyr Arg Ala Ser Arg Leu Val Ala Leu 

450 455 460 

Gin Glu Val Gly Gly Ala Pro Gly Arg Phe Gly Val Ser Ala Ala Glu 
465 470 475 480 

Phe His Leu Leu Gin Glu Glu Arg Ser Leu Leu Trp Pro Arg Thr Met 

485 490 495 

Thr Thr Leu Ser Thr His Asp Thr Lys Arg Gly Glu Asp Thr Arg Ala 

500 505 510 

Arg He He Ser Leu Ser Glu Val Pro Asp Met Tyr Ser Glu Leu Val 
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515 



520 



525 



Asn Arg Val Phe Ala Val Leu Pro Ala Pro Asp Gly Ala Thr Gly Ser 

530 535 540 

Phe Leu Leu Gin Asn Leu Leu Gly Val Trp Pro Ala Asp Gly Val lie 
545 550 555 560 

Thr Asp Ala Leu Arg Asp Arg Phe Arg Glu Tyr Ala Leu Lys Ala lie 

565 570 575 

Arg Glu Ala Ser Thr Lys Thr Thr Trp Val Asp Pro Asn Glu Ser Phe 

580 585 590 

Glu Ala Ala Val Cys Asp Trp Val Glu Ala Leu Phe Asp Gly Pro Ser 

595 600 605 

Thr Ser Leu He Thr Glu Phe Val Ser His He Asn Arg Gly Ser Val 

610 615 620 

Asn He Ser Leu Gly Arg Lys Leu Leu Gin Met Val Gly Ala Gly He 
625 630 635 640 

Pro Asp Thr Tyr Gin Gly Thr Glu Phe Leu Glu Asp Ser Leu Val Asp 

645 650 655 

Pro Asp Asn Arg Arg Phe Val Asp Tyr Thr Ala Arg Glu Gin Val Leu 

660 665 670 

Glu Arg Leu Gin Thr Trp Asp Trp Thr Gin Val Asn Ser Val Glu Asp 

675 680 685 

Leu Val Asp Asn Ala Asp He Ala Lys Met Ala Val Val His Lys Ser 

690 695 700 

Leu Glu Leu Arg Ala Glu Phe Arg Ala Ser Phe Val Gly Gly Asp His 
705 710 715 720 

Gin Ala Val Phe Gly Glu Gly Arg Ala Glu Ser His He Met Gly He 

725 730 735 

Ala Arg Gly Thr Asp Arg Asn His Leu Asn He He Ala Leu Ala Thr 



740 



745 



750 
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Arg Arg Pro Leu He Leu Glu Asp Arg Gly Gly Trp Tyr Asp Thr Thr 

755 760 765 

Val Thr Leu Pro Gly Gly Gin Trp Glu Asp Arg Leu Thr Gly Gin Arg 

770 775 780 

Phe Ser Gly Val Val Pro Ala Thr Asp Leu Phe Ser His Leu Pro Val 
785 790 795 800 

Ser Leu Leu Val Leu Val Pro Asp Ser Glu Phe 
805 810 

[0 0 9 3] 
<210> 33 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 33 

ccaaaatcga taacatcaat cgagatcggg 

[0 0 9 4] 
<210> 34 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PGR 
<400> 34 
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cttgatcgat taaaaacgct cgacgagccg 
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